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(57) ABSTRACT 

A method of fabricating a photoactive array having an inte 
grated backplane is provided. The layers of the device may be 
stamped or deposited on a planar or a curved substrate, such 
as a semispherical or ellipsoidal substrate. Each metal layer 
may be stamped using an elastomeric stamp and a vacuum 
mold. By depositing the patterned and full-surface layers in a 
single process, a photosensitive array With an integrated tran 
sistor backplane may be fabricated, resulting in improved 
sensitivity and performance. 
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METHOD AND SYSTEM FOR CREATING 
PHOTOSENSITIVE ARRAY WITH 
INTEGRATED BACKPLANE 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application claims priority to US. Provisional 
Application No. 61/028,420, ?led Feb. 13, 2008, the disclo 
sure of Which is incorporated by reference in its entirety. 

STATEMENT AS TO RIGHTS TO INVENTIONS 
MADE UNDER FEDERALLY SPONSORED 

RESEARCH OR DEVELOPMENT 

[0002] This invention Was made With US. Government 
support under Contract No. DAAB07-01-D-G601 awarded 
by ARMY Night Vision. The government has certain rights in 
this invention. 

JOINT RESEARCH AGREEMENT 

[0003] The claimed invention Was made by, on behalf of, 
and/ or in connection With one or more of the following parties 
to a joint university corporation research agreement: Princ 
eton University, The University of Southern California, The 
University of Michigan and Universal Display Corporation. 
The agreement Was in effect on and before the date the 
claimed invention Was made, and the claimed invention Was 
made as a result of activities undertaken Within the scope of 
the agreement. 

FIELD OF THE INVENTION 

[0004] The present invention relates to photosensitive 
devices, and more particularly to photosensitive arrays hav 
ing an integrated backplane. 

BACKGROUND OF THE INVENTION 

[0005] Photosensitive devices such as charge-coupled 
device (CCD) and complementary metal-oxide-semiconduc 
tor (CMOS) sensors, pixel array sensors, and infrared sen 
sors, may use a focal plane array to collect and detect photons. 
Typically, a focal plane array includes an array of photosen 
sitive pixels that can be arranged at or around the focal plane 
of a lens. Each pixel may include a photodetector such as a 
photodiode. The pixels often are arranged in a rectangular 
array. To achieve high levels of sensitivity, photosensitive 
arrays often require a transistor backplane, Where each pixel 
in the array is connected to and controlled by a transistor in 
the backplane. Typically, the backplane is fabricated sepa 
rately from the photosensitive array. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 shoWs a cross-section ofa focal plane array. 
[0007] FIG. 2A shoWs a substrate With a deposited anode 
layer. 
[0008] FIG. 2B shoWs the device of FIG. 2A With a photo 
active layer deposited over the anode layer. 
[0009] FIG. 2C shoWs the device ofFIG. 2B With a source/ 
drain layer deposited over the photoactive layer. 
[0010] FIG. 2D shoWs the device of FIG. 2C With a channel 
layer deposited over the source/ drain layer. 
[0011] FIG. 2E shoWs the device of FIG. 2D With an insu 
lator deposited over the channel layer. 
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[0012] FIG. 2F shoWs the device of FIG. 2E With a gate 
layer disposed over the insulator. 
[0013] FIG. 3 shoWs a method of fabricating a focal plane 
array having an integral transistor backplane. 
[0014] FIG. 4A shoWs a schematic representation of a pho 
tosensitive array having an integrated transistor backplane. 
[0015] FIG. 4B shoWs a schematic representation of an 
integrated element having a photodiode and a transistor. 
[0016] FIG. 5A shoWs a coated, patterned elastomeric 
stamp attached to a vacuum mold. 

[0017] FIG. 5B shoWs a coated, patterned elastomeric 
stamp attached to a vacuum mold With a non-planar substrate 
disposed over the stamp. 
[0018] FIG. 5C shoWs a patterned elastomeric stamp 
attached to a vacuum mold after depositing a patterned layer 
on a substrate. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] A photosensitive array having an integrated back 
plane may be fabricated using stamping of patterned layers, 
such as With an elastomeric stamp, combined With full-sur 
face deposition of photosensitive and other layers. The layers 
may be stamped or deposited on a planar or a curved sub 
strate, such as an ellipsoidal or other non-planar substrate. By 
depositing the patterned and full-surface layers in a single 
process, a photosensitive array With an integrated transistor 
backplane may be fabricated, resulting in improved sensitiv 
ity and performance. 
[0020] FIG. 1 shoWs a cross-section of a focal plane array 
deposited on a substrate 110. The substrate 110 may be a 
plastic or any other suitable material, and may be transparent 
or semi-transparent. Although shoWn as a planar substrate, 
the layers of the array may be deposited on a non-planar 
substrate as described herein. The array may include an anode 
layer 120 having one or more anode contacts disposed over 
the substrate. Typically, a series of anode contacts may be 
disposed over or on the substrate as shoWn. The anodes may 
be deposited using a stamping process, such as Where an 
anode material is applied to an elastomeric stamp and trans 
ferred to the substrate by applying force to the stamp. The 
anode layer may include one or more metals, and may be 
primarily or entirely made of one or more metals. A photo 
sensitive layer 130 may be disposed over and betWeen the 
anodes. The photosensitive layer may be any suitable organic 
or inorganic material, or any suitable combination of organic 
and/or inorganic materials, including amorphous semicon 
ductors. The photosensitive layer may include small mol 
ecules, polymers, or a combination of small molecules and 
polymers. It may be deposited using any suitable deposition 
method, such as sputtering, thermal evaporation, spin-coat 
ing, vapor phase deposition, chemical vapor deposition, and 
vapor jet printing. These and other exemplary deposition 
methods are described in further detail in US. Pat. Nos. 

6,013,982; 6,087,196; 6,337,102; 6,294,398; and 6,468,819; 
and US. application Ser. No. 10/233,470, each of Which is 
incorporated by reference in its entirety. 
[0021] To fabricate integrated transistors, source and drain 
contacts 140, 150, respectively, may be deposited over the 
photosensitive layer. These contacts may be deposited using a 
stamping process similar to that used to deposit the anode 
layer. For example, a metal layer may be placed on a pat 
terned, elastomeric stamp and deposited over the photoactive 
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layer by stamping. Typically, the contacts 140, 150 may 
include one or more metals, and may be primarily or entirely 
made of one or more metals. 

[0022] A channel layer 160 may be disposed over and 
betWeen the source and/or drain contacts. The channel layer 
may include any suitable material or materials, such as small 
molecules, polymers, organic, inorganic materials, and amor 
phous semiconductors. An exemplary, non-limiting example 
of a suitable channel material is pentacene. The channel layer 
may be deposited using any suitable deposition method, such 
as sputtering, thermal evaporation, spin-coating, vapor phase 
deposition, chemical vapor deposition, and vapor jet printing. 
[0023] A gate insulator 170 may be disposed over the chan 
nel layer. The gate insulator may include any suitable material 
or materials, and may include small molecules, polymers, 
organic, and inorganic materials. Exemplary, non-limiting 
examples of suitable gate insulator materials include glassy 
insulators and parylene. The gate insulator may be deposited 
using any suitable deposition method, such as sputtering, 
thermal evaporation, spin-coating, vapor phase deposition, 
chemical vapor deposition, and vapor jet printing. 
[0024] One or more gate contacts 180 may be disposed over 
the gate insulator. Typically, a series of gate contacts may be 
disposed over the gate insulator perpendicular to the anodes 
120 and aligned With the drain contacts 150. The gate contacts 
may be deposited using a stamping process, such as Where a 
metal layer is placed on a patterned, elastomeric stamp and 
deposited over the gate insulator by stamping. Typically, the 
gate contacts may include one or more metals, and may be 
primarily or entirely made of one or more metals. 

[0025] As described herein, metal or metallic layers in a 
photosensitive device may be deposited by stamping. This 
may alloW for fabrication at loWer temperatures than conven 
tional fabrication techniques alloW. For example, conven 
tional techniques often require high temperatures to deposit 
metal layers and/or achieve suf?cient bonding With underly 
ing layers. These high temperatures may increase the risk of 
damage to adjacent layers, especially Where the adjacent lay 
ers include organic or other heat-sensitive materials. Since 
stamping techniques as described herein may bond adjacent 
layers using loWer-temperature techniques such as cold Weld 
ing, these techniques may reduce or eliminate the need for 
high-temperature deposition. 
[0026] As described herein, a photosensitive device may be 
fabricated by depositing the layers described With respect to 
FIG. 1 in order. Each layer may be transparent or semi 
transparent. The device also may be fabricated by depositing 
the layers in the reverse order from that previously described, 
i.e., from top to bottom. For example, the gate contact layer 
may be stamped onto a substrate, the gate insulator deposited 
over the gate contact layer, and so forth. In some cases, the 
device may be intended to receive light primarily through one 
surface. For example, a device as illustrated in FIG. 1 may 
receive light primarily through the substrate, alloWing for 
more light to be incident on the photoactive layer. Devices as 
described herein also may be con?gured to receive or detect 
light from multiple sides. 
[0027] FIGS. 2A-2F and 3 shoW a method of fabricating a 
focal plane array having an integral transistor backplane. As 
shoWn in FIG. 2A, an anode layer 120 having a plurality of 
anodes may be deposited on a substrate 110. The contacts 
may extend beyond the region of the substrate that de?nes the 
active portion of the device, such as to provide external con 
nections to the array. The anode layer may be deposited using 
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a stamping process as described herein. A photosensitive 
layer 130 may be deposited over the anode contacts as shoWn 
in FIG. 2B. 
[0028] A layer including source contacts 140 and drain 
contacts 150 may be deposited over the photosensitive layer 
130. As shoWn in FIG. 2C, the drain contacts 150 may be 
aligned With the underlying anode contacts 120. The portion 
of each anode contact obscured by the photoactive layer 130 
is shoWn by dashed lines. Using the methods described 
herein, it is believed that alignments of Within 1 pm may be 
achieved, preferably within 05-10 um, and more preferably 
within 01-05 pm. As used herein, an upper feature is aligned 
With an underlying feature if the upper feature is positioned 
such that its center or edge is Within the speci?ed distance of 
the corresponding center or edge of the underlying feature, if 
projected directly through to the upper layer on Which the 
upper feature is fabricated. For example, When a planar device 
as illustrated in FIG. 2C is vieWed from above, each side of 
the drain contacts 150 may extend less than 1.0 pm past the 
corresponding edge of the anode 120 directly under each 
drain contact. In con?gurations Where the drain contacts are 
deposited With Widths different from the underlying anode, 
the center of each drain contact may be aligned to the vertical 
center line of the underlying anode. 
[0029] In FIGS. 2D and 2E, a channel layer 160 and gate 
insulator layer 170, respectively, may be deposited over the 
source and drain contacts. The channel layer may extend 
betWeen the source and drain contacts as shoWn in FIG. 1. 

[0030] FIG. 2F shoWs the gate contacts 180 deposited over 
the gate insulator. The gate contacts 180 may be perpendicu 
lar to the anode contacts 120 and to the source contacts 140, 
and aligned With the drain contacts 150 (shoWn With dotted 
lines). Using the methods described herein, it is believed that 
the gate contacts may be aligned to the underlying drain 
contacts to Within 1 pm, preferably within 05-10 pm, and 
more preferably Within 0.1-0.5 um. 

[0031] FIG. 4A shoWs a schematic representation of a pho 
tosensitive array having an integrated transistor backplane. 
Large-scale arrays may be fabricated using patterned stamps 
and large-scale deposition of active and insulating layers as 
described herein, and/ or by repeated application of the stamp 
ing and deposition techniques described herein. For example, 
a large-scale array contains multiple each integrated elements 
as shoWn in FIG. 4B. Each integrated element may be fabri 
cated as a photoactive pixel coupled to the corresponding, 
integrated transistor using a single stamping process. When 
connected to other integrated elements, the transistors may be 
connected as shoWn in FIG. 4A to form a complete, integrated 
backplane. Multiple integrated elements also may be fabri 
cated concurrently, such as by using a single patterned stamp. 
Thus, the methods and techniques described herein may be 
used to fabricate individual pixels, groups of pixels, and pixel 
arrays. 
[0032] FIGS. 5A-5C shoW a method of depositing a layer 
by stamping onto a non-planar substrate using a vacuum 
mold. An elastomeric stamp 520 may be placed over an open 
ing in a vacuum mold 510 and sealed to the edge of the 
opening. The vacuum mold has an interior cavity connected 
to a vacuum source and may include a permeable or semi 
permeable surface on Which the stamp is placed. Such a 
surface may prevent the elastomeric stamp 520 from deform 
ing into the vacuum mold beyond a desired amount. It also 
may be used to deform the stamp into a speci?c desired shape, 
such as When the surface has the same general shape as the 
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substrate on Which material is to be deposited. When a 
vacuum is applied to an internal cavity of the vacuum mold, 
the elastomeric stamp may be deformed into the mold as 
shoWn in FIG. 5A. The stamp 150 may be coated With the 
material 530 to be deposited before it is deformed, i.e., While 
in a planar con?guration, or it may be coated after being 
deformed into the vacuum mold. 

[0033] A substrate 110 on Which material to be deposited is 
placed above a coated, deformed stamp, as shoWn in FIG. 5A. 
The substrate may be previously coated With one or more 
layers 500, as previously described. For example, When the 
elastomeric stamp is used to deposit the source and drain 
contacts, the coated substrate may include a prior-deposited 
anode layer and photoactive layer. The coated substrate also 
may have other layers not explicitly described herein, such as 
an adhesion layer, a strike layer, or a metal layer to Which the 
patterned material Will be bonded, such as via cold Welding. 
The substrate may have one-dimensional curvature, such as 
the curved surface of a cylinder, or tWo-dimensional curva 
ture, such as a hemispherical or semispherical substrate. The 
substrate also may have at least one surface that is non 
developable. That is, the surface is a topological shape that 
cannot be ?attened onto a plane Without distortion such as 
stretching, compressing, or tearing. The entire substrate may 
be non-developable, such as Where a substrate is created by 
deforming a thin sheet to have a dome or semi spherical shape. 
[0034] As shoWn in FIG. 5B, the vacuum applied to the 
vacuum mold may be removed or decreased. Due to the 
elastic properties of the stamp, the stamp then may relax aWay 
from the vacuum mold, causing the patterned surface to come 
into contact With the substrate. Typically, suf?cient force may 
be exerted by the elastomeric stamp to cause the material to 
bond to the coated substrate. Other procedures may be used to 
exert force betWeen the substrate and the stamp. 
[0035] After pressure has been applied betWeen the sub 
strate and the stamp, the stamp may be removed from the 
substrate by applying a vacuum to the vacuum mold as shoWn 
in FIG. 5C. As the stamp is pulled aWay from the coated 
substrate, a layer 535 of material may remain on the coated 
substrate. The material may be deposited over the entire sur 
face of the substrate, or it may be deposited on only a portion 
of the substrate surface. The layer 535 may be a patterned 
layer, such as the layer of source and/or drain contacts previ 
ously described. 
[0036] Various other substrate shapes in addition to those 
explicitly described herein may be used, including substrates 
having a surface that is ellipsoidal or semispherical. An ellip 
soidal surface is one formed by rotation of an elliptical curve 
around an axis.A semispherical surface is one having a cross 
section that is an arc. Other shapes may be used. Typically, 
non-planar substrates Will have at least one continuously 
curved surface. A non-planar substrate may be further char 
acteriZed by the major axis measured across a ?at surface of 
the substrate, and the maximum height of the substrate mea 
sured along a line perpendicular to a ?at surface of the sub 
strate to a point on the curved surface of the substrate. 

[0037] Elastomeric stamps as described herein may be 
made of any suitable material, With PDMS being an exem 
plary material. The stamp may be a hybrid stamp, i.e., have 
multiple layers of different elastomeric materials of varying 
elasticity or hardness. For example, a stamp may have a hard, 
less elastic center portion and a soft, more elastic outer por 
tion. The stamp may have a gradient elasticity and/or hard 
ness. Such hybrid stamps may be useful for depositing on 
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substrates having high curvature, since it may be desirable for 
the inner portions of the stamp to deform more or less easily 
than the outer portions. The speci?c con?guration of a hybrid 
stamp may be matched to the degree of deformation each 
region of the stamp is expected to undergo When depositing 
material on a speci?c substrate. 

[0038] Other substrates and stamping methods may be 
used. Speci?cally, the materials, methods, and systems 
described in co-pending US. application Ser. No. 11/711, 
115, ?led Feb. 27, 2007, the disclosure of Which is incorpo 
rated by reference in its entirety, may be used. 
[0039] Various processes may be used to effectuate transfer 
of material from the elastomeric stamp to the substrate While 
the stamp and the substrate are in contact. An exemplary 
method of transferring material is the use of cold Welding. As 
used herein, cold Welding refers to bonding of like materials 
at room temperature due to an application of pres sure, such as 
bonding betWeen tWo metals. Additional information regard 
ing cold Welding is provided in US. application Ser. No. 
10/387,925, ?led Mar. 13, 2003, the disclosure of Which is 
incorporated by reference in its entirety. Properties of the 
material being deposited may also be used. For example, the 
substrate and the stamp may be brought into contact for a time 
suf?cient to alloW a self-assembled monolayer of the material 
to form on the substrate. A chemical reaction may also occur 
or be induced to assist With material transfer or strengthen the 
bond betWeen the substrate and the deposited material. Addi 
tional curing or bonding agents may be used to improve or 
affect the transfer of material. For example, heat, ultraviolet 
light, or an oxidiZing agent may be applied to the stamp, the 
substrate, or both. The stamp, the substrate, or both also may 
be treated With a plasma oxidation process prior to placing the 
substrate on the stamp. 
[0040] The methods and devices described herein may be 
used to fabricate devices or components of devices such as 
imaging devices, pixel arrays, cameras, light sensors and 
detectors, and other optoelectronic devices. 
[0041] As used herein, the term “organic” includes poly 
meric materials as Well as small molecule organic materials. 
“Small molecule” refers to any organic material that is not a 
polymer, and “small molecules” may actually be quite large. 
Small molecules may include repeat units in some circum 
stances. For example, using a long chain alkyl group as a 
substituent does not remove a molecule from the “small mol 
ecule” class. Small molecules may also be incorporated into 
polymers, for example, as a pendent group on a polymer 
backbone or as a part of the backbone. In general, a small 
molecule has a Well-de?ned chemical formula With a single 
molecular Weight, Whereas a polymer has a chemical formula 
and a molecular Weight that may vary from molecule to 
molecule. 

[0042] As used herein, “top” means furthest aWay from the 
substrate, While “bottom” means closest to the substrate. 
Similarly, “upper” refers to a layer farther aWay from the 
substrate than a “loWer” or “underlying” layer. For example, 
for a device having tWo electrodes, the bottom electrode is the 
electrode closest to the substrate, and is generally the ?rst 
electrode fabricated. The bottom electrode has tWo surfaces, 
a bottom surface closest to the substrate, and a top surface 
further aWay from the substrate. Where a ?rst layer is 
described as “disposed over” a second layer, the ?rst layer is 
disposed further aWay from substrate. There may be other 
layers betWeen the ?rst and second layer, unless it is speci?ed 
that the ?rst layer is “in physical contact With” the second 
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layer. For example, a cathode may be described as “disposed 
over” an anode, even though there are various layers in 
between. 
[0043] While the present invention is described With 
respect to particular examples and preferred embodiments, it 
is understood that the present invention is not limited to these 
examples and embodiments. The present invention therefore 
includes variations from the particular examples and pre 
ferred embodiments described herein, as Will be apparent to 
one of skill in the art. 

What is claimed is: 
1. A method of fabricating a photosensitive device, com 

prising: 
depositing an anode layer over a substrate, the anode layer 

comprising a plurality of anode contacts; 
depositing a photoactive layer over the anode; 
using an elastomeric stamp, stamping a ?rst metal layer 

over the photoactive layer, the metal layer comprising a 
plurality of source and drain contacts, each of the drain 
contacts aligned to an anode contact in the anode layer; 

depositing a channel layer over the ?rst metal layer; 
depositing an insulator over the channel layer; and 
using an elastomeric stamp, stamping a second metal layer 

over the insulator, the second metal layer comprising a 
plurality of gate contacts, each gate contact aligned to a 
plurality of the drain contacts in the ?rst metal layer. 

2. The method of claim 1, Wherein the substrate is non 
planar. 

3. The method of claim 1, Wherein the substrate has a 
non-developable surface and the anode layer is deposited on 
the non-developable surface. 

4. The method of claim 1, Wherein each of the drain con 
tacts is aligned to an anode contact to Within 0.1-1 pm. 

5. The method of claim 1, Wherein each of the gate contacts 
is aligned to the source and drain contacts to Within 0.1 -1 pm. 

6. The method of claim 1, Wherein stamping the ?rst metal 
layer comprises: 

applying a metal layer to a pattern on the surface of the 
elastomeric stamp; 

placing the patterned metal layer in contact With the coated 
substrate; and 

applying pressure to the elastomeric stamp. 
7. The method of claim 1, Wherein stamping the ?rst metal 

layer comprises: 
applying a metal layer to a pattern on the surface of the 

elastomeric stamp; 
deforming the elastomeric stamp With a vacuum mold; and 
placing the patterned metal layer in contact With the coated 

substrate. 
8. The method of claim 7, Wherein the surface of the elas 

tomeric stamp is coated With the metal layer While the stamp 
is in a planar con?guration. 

9. The method of claim 7, Wherein the surface of the elas 
tomeric stamp is coated With the metal layer While the stamp 
is in a non planar con?guration. 

10. The method of claim 1, Wherein stamping the second 
metal layer comprises: 

applying a metal layer to a pattern on the surface of the 
elastomeric stamp; 

placing the patterned metal layer in contact With the coated 
substrate; and 

applying pressure to the elastomeric stamp. 
11. The method of claim 1, Wherein stamping the second 

metal layer comprises: 
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applying a metal layer to a pattern on the surface of the 
elastomeric stamp; 

deforming the elastomeric stamp With a vacuum mold; and 
placing the patterned metal layer in contact With the coated 

substrate. 
12. The method of claim 11, Wherein the surface of the 

elastomeric stamp is coated With the metal layer While the 
stamp is in a planar con?guration. 

13. The method of claim 11, Wherein the surface of the 
elastomeric stamp is coated With the metal layer While the 
stamp is in a non-planar con?guration. 

14. The method of claim 1, further comprising incorporat 
ing the combined layers into an optoelectronic device. 

15. The method of claim 14, Wherein the optoelectronic 
device is a camera. 

16. A method of fabricating a focal plane array having an 
integrated transistor backplane, comprising: 

depositing an anode layer over a substrate, the anode layer 
comprising a plurality of anode contacts; 

depositing a photoactive layer over the anode; 
coating a ?rst patterned elastomeric stamp With a ?rst 

metal; 
placing the ?rst patterned elastomeric stamp over a vacuum 

mold; 
applying a vacuum to the vacuum mold to deform the 

coated ?rst elastomeric stamp; 
placing the substrate over the vacuum mold; 
depositing a ?rst metal layer over the anode layer by releas 

ing the vacuum, the ?rst metal layer formed from the ?rst 
metal and comprising a plurality of source and drain 
contacts, each of the drain contacts aligned to an anode 
contact in the anode layer; 

depositing a channel layer over the ?rst metal layer; 
depositing an insulator over the channel layer; and 
depositing a second metal layer over the insulator. 
17. The method of claim 16, Wherein depositing the second 

metal layer comprises: 
coating a second patterned elastomeric stamp With a sec 

ond metal; 
placing the second patterned elastomeric stamp over a sec 

ond vacuum mold; 
applying a vacuum to the second vacuum mold to deform 

the second coated elastomeric stamp; 
placing the substrate over the vacuum mold; 
depositing a second metal layer over the anode layer by 

releasing the vacuum applied to the second vacuum 
mold, the second metal layer formed from the second 
metal and comprising a plurality of gate contacts, each 
gate contact aligned to a plurality of the drain contacts in 
the ?rst metal layer. 

18. The method of claim 16, Wherein the substrate is non 
planar. 

19. The method of claim 16, Wherein the substrate has a 
non-developable surface and the anode layer is deposited on 
the non-developable surface. 

20. The method of claim 16, Wherein each of the drain 
contacts is aligned to an anode contact to within 01-05 pm. 

21. The method of claim 16, Wherein each of the drain 
contacts is aligned to an anode contact to within 01-05 pm. 

22. The method of claim 16, Wherein each of the gate 
contacts is aligned to the source and drain contacts to Within 
1 pm. 
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23. The method of claim 16, wherein each of the gate 
contacts is aligned to the source and drain contacts to Within 

0.1-0.5 um. 

24. A device fabricated according to a method comprising: 

depositing an anode layer over a substrate, the anode layer 
comprising a plurality of anode contacts; 

depositing a photoactive layer over the anode; 
using an elastomeric stamp, stamping a ?rst metal layer 

over the photoactive layer, the metal layer comprising a 
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plurality of source and drain contacts, each of the drain 
contacts aligned to an anode contact in the anode layer; 

depositing a channel layer over the ?rst metal layer, 
depositing an insulator over the channel layer; and 
using an elastomeric stamp, stamping a second metal layer 

over the insulator, the second metal layer comprising a 
plurality of gate contacts, each gate contact aligned to a 
plurality of the drain contacts in the ?rst metal layer. 

25. The device of claim 24, Wherein the device is a camera. 

* * * * * 


